748-6 Clinical Evaluation of Myocardial Viability Early after Coronary Reperfusion Using Dual SPECT Imaging of 201TI and 123I-BMIPP  by Ito, Tatsuo et al.
JACC February 1995
testing variables, the presence of 201 TI redistribution was the best predictor
of in-hospital and late cardiac events.
Conclusions: In pts treated with thrombolysis Dip-TI very early after un-
complicated AM I is a feasible and safe test. The test identifies a subgroup
of pts at high risk for early and late cardiac events who may benefit from an
aggressive management strategy. The pts with negative Dip-TI appear to be
at low risk and may be candidates for early discharge.
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1748-51 Collateral Flow Determination During Coronary
Occlusion with Tc-ggm-Sestamibi: Validation in a
Closed Chest Canine Model
Timothy F. Christian, Michael K. O'Connor, Raymond J. Gibbons, Erik L. Ritman.
Mayo Clinic, Rochester, MN
The purpose of this study was to determine whether tomographic imag-
ing with Tc-99m-Sestamibi (MIBI) can identify collateral flow during coronary
occlusion as measured by radiolabelled microspheres. Seven anesthetized
mongrel dogs underwent 40 minutes of proximal coronary occlusion by a
percutaneous 3.0 balloon catheter. At 30 minutes of occlusion, microspheres
were injected via a transseptal left atrial catheter; simultaneously, 30 mCi of
MIBI were injected intravenously. Tomographic imaging was performed 45
minutes after reperfusion. Following sacrifice 2--4 hours after reperfusion,
the heart was sliced into 5 short-axis slices which were placed on the camera
face for imaging. Tissue activity of MIBI and microspheres were determined
for2 gm segments(n = 417) in awell counter. ColiateralflowbyMIBI was cal-
culated by the ratio of minimum/maximum counts (severity) for each patho-
logic and tomographic slice (n = 29) using previously published methods.
Area at risk was 19--48% of the left ventricle. Tissue MIBI activity was highly
correlated with myocardial blood flow in myocardial segments for each dog
(r = 0.89-0.98, median r = 0.95). This correlation remained significant when
only severely ischemic segments «0.3 ml/gm/min blood flow, n = 77). were
analyzed (r = 0.85, P < 0.0001). There was a significant correlation between
the lowest values of blood flow in the ischemic zone of each pathologic slice
and MIBI collateral flow estimates for pathologic (r = 0.85, P < 0.0001) and
tomographic (r = 0.78, P < 0.0001) short-axis slices. Conclusion: (1) Two to 4
hours after reperfusion, MIBI tissue levels closely parallel myocardial blood
flow measured during occlusion within the ischemic zone. (2) When MIBI is
injected during occlusion, the severity of the tomographic perfusion defect
acqUired after reperfusion is determined primarily by collateral flow in the
ischemic zone.
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1748-61 Clinical Evaluation of Myocardial Viability Early after
Coronary Repertusion Using Dual SPECT Imaging of
201TI and 1231_BMIPP
Tatsuo Ito, Jun Tanouchi. Miwa Miyawaki, Junji Kato, Toshikazu Morioka,
Masami Nishino, Kunimitsu Iwai, Hideo Tanahashi, Yoshio Yamada, Hiroshi Abe.
Osaka Rosai Hospital, Osaka, Japan
Residual viability of infarcted and/or ischemic myocardium is a dominant pre-
dictor of long-term prognosis after coronary reperfusion in patients (pts) with
acute myocardial infarction (AMI). Viable but dysfunctional myocardium after
coronary reperfusion may be assessed with the regional decline of myocar-
dial fatty acid metabolism (FAM) in AMI. 1231-,Il-methyl-iodophenyl pentade-
canoic acid (BMIPP) is a new radionuclide tracer for the evaluation of FAM
using SPECr. We assessed residual myocardial viability with the discrepancy
between myocardial fatty acid metabolism by rest BMIPP and myocardial
perfusion by 201 TI (TI) SPECT in 35 pts with AMI after successful revascu-
larization at 3 ± 2 days after the onset. The severity score of both tracers
(BMIPP-SS, TI-SS) were calculated as the summation of the defect scores
(0 = normal to 3 = defect) in 9 segments of the left ventricle (LV). LV wall
motion score (WMS) and ejection fraction (EF) were evaluated at admission
and at 4 weeks after revascularization using cine ventriculography. The WMS
on acute stage well correlated with BMIPP-SS (r = 0.72, p < 0.01). while did
not with TI-SS. The BMIPP-SS was significantly larger than the TI-SS (7.8 ±
2.3 vs 4.3 ± 1.8, p < 0.01). The discrepancy between BMIPP-SS and TI-SS
was significantly correlated with the extent of the improvement of WMS (r
= 0.81, P < 0.01) and EF (r = 0.89, P < 0.01). We conclude the larger de-
fect in BMIPP than in TI demonstrates the stunned myocardium and the new
method is an early predictor for myocardial viability in pts with AMI.
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1749-1 I Redefining Normal Sinus Heart Rate
Xing Sheng Yang, Gerald J. Beck, Bruce L. Wilkoff. The Cleveland Clinic Foundation.
Clevelami OH
When and how the traditional limits of the normal heart rate range (NHR). 60
- 100 bpm, were selected is unclear. The purpose of this study is to redefine
the NHR and the definitions for sinus bradycardia and tachycardia.
Methods: We investigated the data of 536 consecutive, fully healthy, non
cardiac subjects (447 males, 89 females, aged 22 - 81 yrs) who attended
a health screening program and treadmill exercise testing. The lowest rest-
ing heart rate was recorded during ECG records, holter monitoring, baseline
exercise data and physical examination.
Results: The mean (±SD) resting heart rate for males is 64.1 ± 10.1, for
females it is 69.5 ± 10.1 (p < 0.004). and for total group it is 65.0 ± 10.3 bpm.
Mean heart rate by quinquennium is within the narrow range of 65 - 73 bpm.
The mean heart rate, depending on age group, is 63 - 65 bpm for males and
65 - 73 bpm for females. Linear regression of HR against age in total group
yields: HR = 68.6 - (0.074 x age), r = -0.067, and mean ± 95% confidence
interval: 65.0 ± 20.2 (44.8,85.2). standard error = 10.3; In males, HR = 67.7
- (0.074 x age). r = -0.067, mean ± 95% confidence interval: 64.1 ± 19.8
144.3,83.9). standard error = 10.1; In females, HR = 73.3 - (0.079 x age).
r = -0.076, and mean ± 95% confidence interval: 69.5 ± 20.0 (49.5,89.5).
and standard error = 10.1. There is no statistically significant relationship of
HR and age.
Conclusion: Normal sinus heart rate range should be defined for males
between 44 and 84 bpm and between 50 and 90 bpm for females. In clinical
practice, these thresholds should be <45 and >85 bpm for males as well as
<50 and >90 bpm for females to improve the sensitivity of sinus tachycardia
and specificity of sinus bradycardia identification.
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1749-21 Autonomic Imbalance in Patients with Inappropriate
Sinus Tachycardia
Elena B. Sgarbossa, Yoshio Yamanouchi, Todd G. Rejna, Dave P. Miller, Victor
A. Morant, Sergio L. Pinski. Cleveland Clinic Hospital, Cleveland, OH
Mechanisms responsible for inappropriate sinus tachycardia (1ST) may in-
clude an intrinsic defect in the sinus node, autonomic imbalances, or both.
To disclose the existence of spontaneous autonomic abnormalities, we ana-
lyzed heart rate variability (HRV) in 24-hour ECG recordings in 6 ambulatory
adult pts with 1ST (defined as 24-hr average heart rate :=:95 bpm) and in 6 age-
and sex-matched normal controls. All subjects were free of heart disease, di-
abetes, and autonomic disfunction. Mean average HR was 98 ± 2.6 bpm in
pts with 1ST and 69.6 ± 7 bpm in controls. Percent of difference between
adjacent RR intervals greater than 50 msec (pNN50) was 2.63 in pts and
23.9 in controls (p < 0.001). Standard deviation of RR intervals (SDNN), root
mean square of successive differences (RMSSD), and standard deviation of
5-minute RR intervals (SDANN)forthe 24 hour period were significantly lower
in pts than in controls for both day- and night-times (table).
SDNN RMSSD SDANN
Day Night Day Night Day Night
Patients 4759 51.22 1904 23.4 623 30.7
Controls 98.1 97.78 419 5855 50.55 299
P value <0.001 <0.001 <0.001 <0.001 <0.001 0.01
Hourly variation for RMSDDs is plotted in the figure. Low and high fre-
quency (freq) power were estimated at 10-min intervals throughout the 24
hour-period. Average Ln of low freq power was 10.26 in pts with 1ST and
11.27 in controls (p = 0.09). Average Ln of high freq power was 9.81 in pts
and 11.31 in controls (p = 0.002).
Conclusions: 1) HRV is markedly decreased in pts with 1ST; 2) This seems
to be related to an abnormally low parasympathetic tone; 3) The long-term
prognosis of pts with 1ST deserves further investigation.
